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, $\frac{d}{dx}$ $\Delta_{x}\{\}$ 2
.
$\Delta_{x}\{f(x)\}=\frac{1}{h}\{f(x+h)-f(x)\}$



















$\frac{d}{dx}$ ( 2 , 3





. $op=$ . $x$
$E_{h}f(x)^{o}=^{p}f(x+h)E_{h}$ ,
$h$ .




. $x$ , $\hat{x}$
$\hat{x}^{o}=^{p}xE_{h}^{-}$ ,
, $x^{n}$ $\overline{x^{n}}$







$\overline{x^{n}}\overline{x^{m}}=\overline{x^{m}}\overline{x^{n}}=x^{nm}opop\mp$ , $(\overline{x^{n}})^{m}\circ=^{p}\overline{x^{nm}}$ ,


















$\overline{x^{n}}=\overline{x^{n}}\cdot 1=x^{((n))}E_{h}^{-n}\cdot 1=x^{((n))}$ ,





































$\Gamma_{h}(x+h)=x\Gamma_{h}(x)$ , $\Gamma_{1}(x)=\Gamma(x)$ ,
. $x^{a}$ ( $a$ : )
$x^{\overline{a}^{O}}=^{p} \frac{\Gamma_{h}(x+h)}{\Gamma_{h}(x-(a-1)h)}E_{h}^{-a}$ ,
.












$u(x, t)= \frac{1}{2\sqrt{\pi t}}\exp(-\frac{x^{2}}{4t})$
$= \frac{1}{2f\overline{\pi}}\sum_{j=0}^{\infty}\frac{(-)^{j}x^{2j}}{j!\Phi t^{j+1/2}}$ ,
. , $x,$ $t$ $E_{x,h},$ $E_{t,k}$
$E_{x,h}f(x)t)^{o}=^{p}f(x+h,t)E_{x,h}$ ,
$E_{t,k}f(x,t)^{o}=^{p}f(x, t+k)E_{t,k}$ ,
, $x,$ $t$ $\hat{t}$
$\hat{x}^{o}=^{p}xE_{x,h}^{-}$ , $\hat{t}^{o}=^{p}tE_{t,k}^{-}$ ,
. , $\tau’\tau\partial_{x}\partial_{t}$
$\delta_{x}\{f(x, t)\}^{o}=^{p}[E_{x,h}, f(x, t)]^{o}=^{p}\Delta_{x}\{f(x, t)\}E_{x,h}$
$\delta_{t}\{f(x, t)\}op=[E_{t,k}, f(x, t)]\circ=^{p}\Delta_{t}\{f(x,t)\}E_{t,k}$
. , $T\partial_{x’}$
$\delta_{x}\{\},$ $\delta_{t}\{\}$ , $x,$ $t$ $\hat{t}$ ,
$\delta_{t}\{\hat{u}\}^{o}=^{p}\delta_{x}^{2}\{\hat{u}\}$ ,
$\hat{u}^{o}=^{p}\frac{1}{2\sqrt{\pi}}\sum_{j=0}^{\infty}\frac{(-)^{j}\Gamma_{h}(x+h)\Gamma_{k}(t+k)}{j!\Phi\Gamma_{h}(x-(2j-1)h)\Gamma_{k}(t+(j+3/2)k)}E_{x,h}^{2j}E_{t,k}^{-j-1/2}$ ,















, $\hat{x}^{o}=^{p}xE_{h}$ , $T^{d}\overline{x}$ 2 ,
$\delta_{x}\{f(x)\}^{o}=^{p}\frac{1}{h}[f(x)., E_{h}^{-}]^{o}=^{p}\frac{1}{h}(f(x)-f(x-h))E_{h}^{-}$ ,


















$\hat{f}(\hat{x})$ 1 . 1 $\cdot\overline{x^{n}}\hat{f}(\hat{x})\cdot 1(n>0)$




1. $\overline{x^{-n}}\hat{f}(\hat{x})\cdot 1=\{\frac{1}{x}\Pi_{x}\}^{n}\tilde{f}(x)$ , $(n>0)$
. , , Legendre
2 . , $x^{2}$
$( \frac{1}{x^{2}}-1)\frac{d^{2}y}{dx^{2}}-\frac{2}{x}\frac{dy}{dx}+\frac{n(n+1)}{x^{2}}y=0$ ,


























. $\Gamma xd$ 2 ,
$\delta_{t}\{\hat{u}\}+6\hat{u}\delta_{x}\{\hat{u}\}+\delta_{x}^{3}\{\hat{u}\}^{o}=^{p}0$ ,
, $\hat{u}$ $u$ $x$ $\hat{x}$ .
, 1 ,
$\tilde{u}+6\hat{u}\delta_{x}\{\hat{u}\}\cdot 1+\Delta_{x}\{\tilde{u}\}=0$ ,
















( ). $\hat{u}$ ,




$\tilde{u}(x, t)=\hat{u}\cdot 1=\frac{\Delta_{x}\{f(x,t)\}}{f(x+h,t)}$ , (b)
$\{1-h(\tilde{u}(x+2h,t)+\tilde{u}(x+h,t))+\frac{k}{h}(\tilde{u}(x+2h,t)-\tilde{u}(x+h,t))$
$+(h^{2}+k)\tilde{u}(x+2h, t)\tilde{u}(x+h, t)\}\Delta_{t}\{\tilde{u}(x, t)\}$
$=2\tilde{u}(x+2h,t)\Delta_{x}\{\tilde{u}(x, t)\}+\Delta_{x}^{2}\{\tilde{u}(x,t)\}$ , (c)
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. Burgers (c) Cole-Hopf
(b) , (a) . Burgers
, 3 Burgers
$\{\varphi(x+3h,t)\varphi(x+2h, t)\varphi(x+h, t)$
$+ \frac{k}{h^{3}}(1-3\varphi(x+3h, t)+3\varphi(x+3h, t)\varphi(x+2h, t)$
$-\varphi(x+3h, t)\varphi(x+2h, t)\varphi(x+h, t))\}\Delta_{t}\{\tilde{u}(x, t)\}$
$=\Delta_{x}^{3}\{\tilde{u}(x, t)\}+3\tilde{u}(x+3h, t)\Delta_{x}^{2}\{\tilde{u}(x,t)\}+3\Delta_{x}\{\tilde{u}(x, t)\}\Delta_{x}\{\tilde{u}(x+2h,t)\}$





$\Delta_{t}\{f(x, t)\}=\Delta_{x}^{3}\{f(x, t)\}$ ,
. , $\varphi(x, t)$
$\varphi(x, t)=1-hu(x, t)$ ,
.
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